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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed February 10, 2009 have been fully considered but 
they are not persuasive. 

Regarding Applicants' assertion on Page 6, 1^' Paragraph of the remarks- 
"However, these statements do not teach or suggest what is actually recited ... 
namely that a filter is selected from among 

Khayrallah, as detailed in the Office Action dated October 10, 2008, teaches a 
filter being adaptively selected from a set of filters on the basis of an interference 
reference value, which is the adjacent channel interference ratio. Mitra teaches in Col. 
2 lines 6-7, lines 1 8 - 22, lines 39 - 40 channel estimation and that the filter takes into 
account the Doppler spread interference. Since the filter takes the Doppler spread 
interference into account the filter coefficients that make up said filter take said Doppler 
spread interference into account. The Doppler spread interference occurs at a 
particular frequency thus said Doppler spread interference comprises a Doppler 
frequency. The filter coefficients thus are ultimately based on the Doppler frequency. 
Additionally, the Doppler spread interference and thus the Doppler spread frequency is 
applied to the transmission channel and thus to the data symbols that are transmitted 
via said transmission channel. The channel impulse response (CIR), which is the 
channel estimation of the data transmitted via said channel, takes into account the 
characteristics of the channel such as the Doppler spread interference and enables the 
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determination of tlie filter coefficients. Since tlie filter coefficients are based on the CIR 
set forth above said coefficients are based on a Doppler frequency of a data symbol to 
be channel estimated. Mitra thus reads on the limitation in question. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

3. Claims 23 - 31 , 33 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Li (US 6,654,429) in view of Khayrallah et al. (6,047,171) and in further view of 
Mitra et al. (5,533,063). 

Regarding Claim 23, Li teaches a device for receiving signals in a wireless 
cellular orthogonal frequency division multiplex (OFDM) system, in which data symbols 
are transmitted in frequency subcarriers and timeslots (Figure 2, Col. 3 lines 30 - 39, 
the OFDM signal x[n,k], which comprises data symbols is embedded with pilot symbols, 
OFDM comprises frequency subcarriers and timeslots), comprising: a channel estimator 
configured to perform a channel estimation on the basis of received pilot symbols (Cols. 
4 lines 35 - 67, 5 lines 1 - 21); and a filter configured to perform a channel estimation 
for data symbols between pilot symbols (Cols. 3 lines 30 - 39, 4 lines 35 - 67, 5 lines 1 
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- 21, the OFDM signal being embedded witli pilot symbols renders a scenario wherein 
the data symbols are between pilot symbols), an estimated carrier being a wanted 
carrier power value at a frequency subcarrier and a timeslot of a data symbol to be 
channel estimated (Cols. 4 lines 35 - 67, 5 lines 1 - 21 , the OFDM system of Li is a 
wireless system, typical wireless systems transmit signals comprising carriers, said 
carriers are transmitted at a particular power, which is the wanted carrier power). 

Li does not teach said filter being adaptively selected from a set of filters on the 
basis of an interference reference value and a Doppler frequency of the data symbol to 
be channel estimated, said channel estimation being based on an estimated carrier to 
interference value ratio. 

Khayrallah teaches said filter being adaptively selected from a set of filters on the 
basis of an interference reference value and an estimated carrier to interference value 
ratio (Col. 7 lines 9 - 31 , the adjacent channel interference value in the carrier to 
adjacent channel interference ratio is the interference reference value). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the filtering method of Khayrallah in the system of Li for the 
purpose of enabling optimum performance of the despite the effects of adjacent channel 
interference. 

Mitra, which also teaches a system wherein the filtering takes into account the 
Doppler frequency, teaches selecting a filter based on a Doppler frequency of the data 
symbol to be channel estimated (2 lines 6-7, lines 18-22, lines 39 - 40, See also 
Response To Arguments above). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the above feature of Mitra in Li in view of Khayrallah as an 
alternative means for achieving the predictable result of filtering that takes into account 
the Doppler frequency. 

Regarding Claim 27, Li teaches a method for channel estimation in a wireless 
cellular orthogonal frequency division multiplex (OFDM) system, in which data symbols 
are transmitted in frequency subcarriers and timeslots (Figure 2, Col. 3 lines 30 - 39, 
the OFDM signal x[n,k], which comprises data symbols is embedded with pilot symbols, 
OFDM comprises frequency subcarriers and timeslots), comprising: performing a 
channel estimation on the basis of received pilot symbols (Cols. 4 lines 35 - 67, 5 lines 
1 - 21); and performing, by a filter, a channel estimation for data symbols between pilot 
symbols (Cols. 3 lines 30 - 39, 4 lines 35 - 67, 5 lines 1 - 21 , the OFDM signal being 
embedded with pilot symbols renders a scenario wherein the data symbols are between 
pilot symbols), an estimated carrier being a wanted carrier power value at a frequency 
subcarrier and a timeslot of a data symbol to be channel estimated (Cols. 4 lines 35 - 
67, 5 lines 1 - 21 , the OFDM system of Li is a wireless system, typical wireless systems 
transmit signals comprising carriers, said carriers are transmitted at a particular power, 
which is the wanted carrier power). 

Li does not teach said filter being adaptively selected from a set of filters on the 
basis of an interference reference value and a Doppler frequency of the data symbol to 
be channel estimated, said channel estimation being based on an estimated carrier to 
interference value ratio. 
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Khayrallah teaches said filter being adaptively selected from a set of filters on the 
basis of an interference reference value and an estimated carrier to interference value 
ratio (Col. 7 lines 9 - 31 , the adjacent channel interference value in the carrier to 
adjacent channel interference ratio is the interference reference value). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the filtering method of Khayrallah in the system of Li for the 
purpose of enabling optimum performance of the despite the effects of adjacent channel 
interference. 

Mitra, which also teaches a system wherein the filtering takes into account the 
Doppler frequency, teaches selecting a filter based on a Doppler frequency of the data 
symbol to be channel estimated (2 lines 6-7, lines 18-22, lines 39 - 40, See also 
Response To Arguments above). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the above feature of Mitra in Li in view of Khayrallah as an 
alternative means for achieving the predictable result of filtering that takes into account 
the Doppler frequency. 

Regarding Claims 24, 28, Li in view of Khayrallah and in further view of Mitra 
teaches all of the claimed limitations recited in Claims 23, 27. Li further teaches a 
carrier to interference ratio at the frequency subcarrier and the timeslot of the data 
symbol to be channel estimated (Cols. 4 lines 35 - 67, 5 lines 1 - 21 , typical OFDM 
systems comprise timeslots, channel estimation takes into account various 
characteristics of a channel such as adjacent and co-channel interference, along with 
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noise and bacl<ground effects, tlie effects of said interference is quantized using tlie 
carrier to interference ratio (CIR) tlius cliannel estimation tal<es into account tlie CIR). 
Kliayrallali teaclies means for selecting said filter based on the estimated carrier to 
interference ratio (Col. 7 lines 9 - 31 ). 

Regarding Claims 25, 29, Li in view of Khayrallah and in further view of Mitra 
teaches all of the claimed limitations recited in Claims 24, 28. Li further teaches a 
frequency filter that is selected on the basis of a difference vector between frequency 
subcarriers adjacent to the frequency subcarrier of the data symbol to be channel 
estimated (Col. 2 lines 36 - 45, 2-D filter comprises a frequency filter, said 2-D filter 
comprises the frequency index vector and the time index vector, which are difference 
vectors). 

Regarding Claims 31 , 33, Li in view of Khayrallah and in further view of Mitra 
teaches all of the claimed limitations recited in Claims 24, 27. Li further teaches a 
frequency filter that is selected on the basis of a difference vector between frequency 
subcarriers adjacent to the frequency subcarrier of the data symbol to be channel 
estimated (Col. 2 lines 36 - 45, 2-D filter comprises a frequency filter, said 2-D filter 
comprises the frequency index vector and the time index vector, which are difference 
vectors). Khayrallah teaches means for selecting said filter based on the estimated 
carrier to interference ratio (Col. 7 lines 9 - 31 ). 

Regarding Claims 26, 30, Li in view of Khayrallah and in further view of Mitra 
teaches all of the claimed limitations recited in Claims 24, 28. Li further teaches a time 
filter (Col. 2 lines 36 - 45, 2-D filter comprises a time filter). Mitra further teaches 
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means for selecting selects a filter based on a Doppler frequency of the estimated 
channel (Col. 2 lines 39 - 40, the filter takes into account the Doppler characteristics). 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RAYMOND S. DEAN whose telephone number is 
(571)272-7877. The examiner can normally be reached on Monday-Friday 6:00-2:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward F. Urban can be reached on 571-272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Raymond S Dean/ 
Examiner, Art Unit 2618 
Raymond S. Dean 
April 14, 2009 
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